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Figure S1
The distribution of wild Saccharina japonica. The pink line indicates the warm Current and the blue line shows the cold Current.
Figure S2
Coastal background (pseudo-absence) sites providing information on environmental conditions within the distributional range of Saccharina japonica.
Figure S3
Geographic distribution of mtDNA haplotypes in Saccharina japonica.
Figure S4
The median-joining network constructed from mtDNA haplotypes. Each connecting line indicates one mutation step between haplotypes; Missed or unsampled haplotypes are represented by small solid black squares.
Figure S5
Determination of the optimal K values for Saccharina japonica populations implemented in STRUCTURE HARVESTER (http://taylor0.biology.ucla.edu/structureHarvester/) using the ΔK method. 
Figure S10
Response curves of the three environmental variables that were chosen for niche modelling. The curves show how the mean (in red) logistic probability of presence of Saccharina japonica depends on each of the three variables over ten replicate models; the range of two standard deviations are represented as a blue shade. The scale for each of the three variables is set by the range of values sampled by the background points in our study area. SST: Sea Surface Temperature"
Figure S11
Comparison of the performance of niche models that differed the beta-multiplier (1 to 10 with increments of 0.5). Model-performance was estimated by the area under the receiver operating characteristic estimated from test data (AUC.Test) (Fielding & Bell, 1997) . Each model with a certain beta-multiplier started with 20 variables and was simplified in a stepwise fashion by removing those variables with low contribution-scores (<5%) and high correlation with other variables (correlation coefficients >0.9 or <-0.9). The number of variables in each model is encoded both by color and size. The model of highest performance (based on AICc (Akaike, 1974), not AUC.Test) is marked in red.
Figure S12
Comparison of the performance of niche models that differed in the beta-multiplier (1 to 10 with increments of 0.5). Model-performance was estimated by the sample-size-adjusted Akaike information criterion (AICc) (Akaike, 1974) . AICc values could not be calculated where the number of model parameters exceeded the number of occurrence sites. Each model with a certain beta multiplier started with 20 variables and was simplified in a stepwise fashion by removing those variables with low contribution-scores (<5%) and high correlation with other variables (correlation coefficients >0.9 or <-0.9). The number of variables in each model is encoded both by color and size. The model of highest performance (lowest AICc) is marked in red. * P < 0.05; ** P < 0.001; *** P < 0.0001; NS, not significant.
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NS NS *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ** *** *** *** *** *** *** *** *** *** *** *** *** *** *** IA 0.014 *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** SA 0.020 0.026 *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** NE 0.412 0.431 0.336 *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** SP 0.260 0.270 0.202 0.331 *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** WA 0.297 0.310 0.244 0.380 0.075 *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** RE 0.230 0.242 0.180 0.428 0.230 0.226 *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** RI 0.247 0.242 0.191 0.422 0.233 0.218 0.046 *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** RT 0.271 0.278 0.212 0.361 0.202 0.224 0.282 0.266 *** NS *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** HI 0.235 0.255 0.190 0.345 0.161 0.179 0.262 0.252 0.020 NS *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** GI 0.252 0.259 0.197 0.374 0.198 0.193 0.276 0.259 0.012 0.006 *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** OT 0.148 0.152 0.111 0.410 0.267 0.290 0.223 0.241 0.263 0.224 0.242 *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** YO 0.143 0.146 0.098 0.385 0.210 0.225 0.171 0.183 0.169 0.131 0.126 0.087 0.041 *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** KA 0.161 0.161 0.125 0.370 0.220 0.219 0.196 0.204 0.161 0.119 0.126 0.091 0.060 0.046 *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** UT 0. Table S8 Pairwise values of FST (below diagonal) and P-values (above) between 35 Saccharina japonica populations based on mitochondrial DNA * P < 0.05; ** P < 0.001; *** P < 0.0001; NS, not significant.
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